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K-fc?>^tCJ: U, bVX? 1 6 OT'gfrtlT^&VMi - M^FM^f 

S«1 5 8, 1 5 9lC38iR»Jcy >««*DnS4xT, n + IO|10^«ftifl 
6 2, 1 6 StfJgJSftSfl*. NVX^ 1 5 6 0 "eSfrtlt V* 

fc««16 1ttgI6 (A) , (B) ©SSfltJXgT? U >#«SiH3*lfc^fctt, 5^ 

* £ & 6 «. 

[0 0 7 8] 

m6 (B) (Dn" 1©^«15 8 > 1 5 9}Cfe^T, ^tUXMT* 

7) I^T'feot, n"S0i2 0^ifi«16 4 < 16 5^^5. 

1108 fcfifcoT^fc^««ttn~ S!©fg 3 <0^|*ft1l(« 1 6 6, 1 6 7 ^4 

[0 0 7 9] 

^mmmmx^, &mmmi £h«hc» 2 1 54, isskbu 

4*- YWmi 0 9 icftfcoT, 06 (A) ©ifetoxgicjgv^fci/*;* hvx? 1 

5 5T^3feS*l*. 
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[0 0 8 0] 

1 0 8<D&ZZm< btt), m2V>>f~ Mil 0 9 £J£ <-T<£> ^£T'{£|g#vfb 

#»rtg-e&-5#, ^ly^n©^- mhi 5 6 te^-rt-mzm-tz^Mmm 

T*&££&, ^©Jgi^tt^l tf>>f- Mil 0 8 J: *J =fe)jp^ <^otli^. 
[0 0 8 1] 

ftf%1 6 4, 1 6 5©^3K4if©«IK^ttEI4 (D) tC^1-#-f ^"£5&5<Z># 
[0 0 8 2] 

***Jim&W$l 5 1, $l~i3 0^I«l 5 2-1 5 7 {CO 
[0 0 8 3] 

f l©^iill(1 6 2, 1 6 3 £$&2 (D^fn^mm 1 6 4 , 1 6 5© 

IfflJC, ^- h*«fcmfc£fcV*te»a^«4fc«« (&3©*tt4MB«l 6 6, 1 

6 7) ^lo^lfc^ ZLOgP^tC, ^^MS^I^M^S «}: ^ 

> 1 6 3t^20^|$iMl 6 4, 1 6 5©riC, f l«^tlf^l 6 2, 

1 6 3 J: y (U>) »KjBH6<, ^tf^^^Wtf^SK £ 1 o 

[0 0 8 4] 

MILT, ¥SM*J§1 5 2JC*ftIS*lfeU >Mt5. SfftlS 
fctt, M£in-i5:< U-if^, > :7ft C J: * ft T - - ;b & fx 3 Z ht) 

T*££ = ££U Mil 5 6©Tffli2ffi^fti|l 6 4, 1 6 5&V> 

[0 0 8 5] 

3 , mmmm 1 7 0 izm 1 co^MfeWc 1 6 2 , 1 6 3 , hSHiH 1 5 6 tc 



ffi|iE# ¥ 1 1-3065639 



11—206958 



172, fczfmmLte^tf- hBa»©«t»; mums 

[0 0 8 6] 

*H^JS©^- htttt?! 1 Mil 9 1 £$&2(DJf- Mil 9 2 

#n«fe^T*&8i i <z>^- htii 9 1 #jg2©$*- m«i 9 2» 

[0 0 8 7] 

, n 4 Ml0^»Il!l 8 2, 1 8 3, n" M2 0^MM€l 8 4 
, 18 5, n" M<D%& 3 (D^mynMm 1 8 6, 1 8 7 
[0 0 8 8] 

*HMit'tt, |gl <Z)^- Mil 9 lOflUMi— j£fc3jftSfc«>, ill 2© 

1 8 4, 1 8 5lcfe^T, *JKfta&£^ffi#«i: A,£fcv\, 

[0 0 8 9] 

[0 0 9 0] 
[0 0 9 1 ] 

[0 0 9 2] 

flUSSr^TLTV^*. T^r^vh'J ^xSf 2 0 Oft, #9*3&K 2 0 0_LK1 
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mm-? h u ^xta^2 o 2, t> ytrxm%&2 0 2 zmm-$-z>fc&>e>>f- b 

K9>r^H»2 0 3&t>*y-X K^>f A0J&2 0 4 3 tit H 5 . K5>f A 

HIS&203. 2 o 4 tt-eii-rtiv-^BUSR, >SH^tC ioTllT h U ^ 

X0&2 0 2JCg&R3ftTV*&. 
[0 0 9 3] 

A#**fcft©*»*^#JgJ*3ft, ZL©M$3§mcF PC 2 0 6#^M$;ftT 
[0 0 9 4] 

*fft*«2 i on ^7^is^ffif; i to m^<Dmmmmmtf&&ztix^ 

, *ff«JS«2 i Ofc&&vi^&*itf@iJinjjgH\ #^-y>f ;i/##7£/&£*itv^ 

o 

[0 0 9 5] 

09 (a) iitm&°?bV9*m%t<D-nm<Dwm%t"e3bv* 09 (b> itm 
b u ^^ni§&3 0 1 <D±Mm~£-&& a ®9 (b) \%m.W!mv& 3 0 2 „ 203 

[0 0 9 6] 

Hi OttT^-^-f ^ThU^^I£«©WfffiEn?*»;, 010 (A) «H^vh 
U f^E»2 0 icDWr1BBn?S>y» 09 (B) oiix-x' tc^ofcraicM 

/s-r*. 010 (b) ttCMos®K©wf®Bn?*y, 09 (o od^y-y 

' JC»ofcWiiB WJRT FTMCMO S»Ilh7>^X3!|j; 

[0 0 9 7] 

mm^r v v ?x.m&2 0 2 tcfc^r^- hse^3 5 fr k: 3 *u 

y-*SJi&§S3 8 O^J^ilJC^filtStiTV^Sc ^-hBH^3 5 0. y-*K*l3 
8 0tf>£^SPi£«llCte, liTFT 2 1 0 jWgfRS tlTV^S. IITFT2 1 0 
©y-^««tCl*y-^fiI»3 8 0lC«iR3*U Kl/>T>1S«cJCttiRJ|-fe;b2 3 
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0, 4 0©2oCD3>7 ; >-9--^^$4aTVNS 0 

[0 0 9 8] 

«f B t;i/2 3 o liWiftmffi 3 9 o tftfamfaz 1 o ©aw** fc^lMSfc, 
«&&f8*tti:**n:/7=>if-#3i3:^U HIR4 5 0 ic«k otliT F T 2 

1 OlzmmZtlT^&o &&m&2 3 Oli, &m%&M3 6 0 I1TFT 2 1 

^ > insist fc^-ts., 

[0 0 9 9] 

013, 01 4 &CMO S®&<Z)#tgXg&^-tira0T*&<5 = 
[0 1 0 0] 

#9*3£«3 0 0 Srffljft-tS. *Hiiffif?fttn-->^^4fcJ5! 17 3 li$=y7. 

X7CVDSt% T EOS#X£ M*SRCJP$ 2 0 0 nm©8ft*/'j3>K&|«i 
t5= fit, 4 0 Ot:, 4NriaT«HJl2 0 1 S:iD^-t^„ 
[0 1 0 1] 

Till 1 0±(CPECVD&tCj;*jH 2 #*T*#f*bfcS i H 4 £M^T, 
VDSs&E^S #lJfi/'Jn>i2 3 0S4 5 0iC, 1 l$l8rAlffi( 

», U-*F3fe»fcUTXeC 1 x^^U-if &jgv\, ft^*£J: »J I/-- <fft£ 
IMfclcSEJgU 3 0Hz, t-;t-7»;^*496l U-ifx 

*;i/3r-gg,g£ 3 5 9mJ/cm 2 ht5„ (011 (A) , 013 (A) ) 
[0 10 2] 

#Hrfr > U =1 >K©J*tt;£i£tt PEC V D&©fffi(C, LPCVD^^A'>y3! 
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[0 10 3] 

^LT> ^*I3 0 2, 3 0 3, 3 0 4 Mt§. ^13 0 2, 3 0 3 
, 3 0 4 ^01, >f- h|gii3 0 5 tteZmitmitisV 3>5:^lfS 0 P 
ECVDSt\ M$-#XICS i H 4 tN0 2 £Mv^J££ 12 0 n m<Z>3ftlMb 
i/';n>KMt5 0 (01 1 (B) , 01 3 (B) ) 
[0 1 0 4] 

'J>^Mt5nSC!)i/'j3>l4 0 2, ; E'J^f>-^>^f>^ (M 

o-w) R4 o sftmmmz^rtvz&T'mm-tz. t/vnymzo 8 tomtit 

2 0 0 nmi:U Mo-WI©^$ii2 5 0 nmtfS. Mo-Wl4O30^ 
micm^2>$-tfv hUmtMo £Wtf)#£it£ l : 1 £ L£ 0 (011 (C) 
, 013 (C) ) 
[0 10 5] 

Mo— WJK4 0 3±iCl/2/'X hVX^4 0 5 £7£f&t*£„ hv*^4 0 

5S:)Bl»TMo-Wl4 0 3 S9xy M^f 4 s - hiS^> ^jIBB^® 

±«S8BIR , e*Sfe2©y- hBB*|3 5 2 % ^2<Z)^iiiB*|3 6 2, ^2©/f-h 
SE^3 7 2 £7£j&-r& 0 (011 (D) , 013 (D) ) 
[0 10 6] 

SKl/^* hvx* 4 0 5 &jgv^T, m.m?lkOiS*Z%^^fcM1i&^v^>>f 

£*TV\ nli/'jn>i4 0 2^i7f>^b, f l©y-hffi^351, ^2 
©^aBBiW 3 6 1 , fl 1 ©4*- hgi3;kg3 7 2 £7£f&1-£ 0 3(7)i:%#SB^3 5 1 
,36 1, 3 7 1 (DOT*^- h SiWilfilKDI 3 0 5 htftft 6 #2 0,glC&3<fc 

e>tcu fliaptc^-A-ajs^-rs. (01 1 ce> , 01 3 (e) > 

[0107] 
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y^Tst 4 0 5 &Hfc3sl/fcfiL B£ilS3 5 0, 3 6 0, 3 7 
bt, F-b?>^&lC<fc y f 3 0 2-3 0 4 IC y > £8SflP U n~ 

0 6~413 $:eB^^lC^1-^ 0 ^<5D U >£>»JXigT'8l 1 C7)« 
S3 5 1, 3 6 1, 3 7 1 (£>^-/\°-gP 2 0113 5 2, 3 6 2, 3 7 2© 

OTUyfcJHWc&sasao httttigs o 5 £SiiS£-£T, vy&ftjja-t 

[0 10 8] 

n" MV>*M®Mi£4 0 6~4 130'J >ig^C<k |)TFT0n" MtfXSiSS 

**fift««®y >?gS##&5££*i£fc#), F-XSte{£am£ U n" H^*B 

fyffi.i&4 0 6 — 4 1 3 IC&V^T, 113 5 0. 3 6 0, 3 7 0t$iLt^*^ 
««©U ycOWil&ft 1 X 1 0 18 ato«s/c« 3 £&£<fce>fCL£o F-^>^#>uc 

[0 10 9] 

&IC, m«3 50, 360, 370 U^h7X^4 1 5 £7£Je£1-£„ 

7^^4 15^#SMl©^i3 5 1 > 3 6 1, 3 7 1 CDtloSJ: *J *>*MHK: 
MtKfcS^lCioT, mi ©ti3 5 1, 3 6 1, 3 7 1 tt-;t-7'^L'5: 

13 0 4±lCttl/^* hVX^$:Mb*V\ 0 
[0 110] 

i/^x hvx^4 i 5 &jbv*t, -f^-> K-fcr>y*gtc«k y y >&a&iirtSo 

. 'J >£>f- hii!3 0 5 £«iiSiirSfc&j&nj**JEEH:8 0 k eVtlftCf 
-So I0Igt'M$tl^n + Mtf>*M4W§Sc 3 1 3-3 1 5, 3 3 2, 

3 3 3, 3 2 1, 3 2 2©U 5 X 1 0 20 ato«s/cm 3 i; J: ? fC F~ 

[0 111] 

WHIT h y ^XH^Cfc^T, ¥##Jf3 0 2<Z)n~ M©^M4£l«4 0 6 — 

4 0 9 icy >««38#lS&fC*iDStl, n + gft^ltftMc 3 1 2-3 2 4 tffe&Z 

n~ M©^M#fM^4 0 6— 4 0 9 {CfeVxT, y tl&fro fci 
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oTVA^n" 1 6-3 19^ 3 2 6, 3 2 7 m\<D>f- hM 

t3 5 1, mi ©ftj§m^2 6 1 £fi&oT ^&VMi~ §?>FMfeM^3 2 0 — 3 
2 3. 3 2 8 i: JglC. 2 EI© V >8s#DX*§T* U >#«&fl&3 tlfcfr 

o«3 11, 3 12. 3 2 5&^*;^f£M^£LTli5£-t-S D (012 
(A) ) 

[0 1 1 2] 

n" &ftK4Mg$c3 16 — 3 1 9 & U >©»IE#n" M^ii»«c 3 2 0-3 

2 3 <fc »Jfi<, £fcU ><D*lgJin~ 3M»«c3 2 0-3 2 3frt>*v*fr 
MIIE3 11, 3 1 2{C[o]froT{£<&oT^5c 

[0 1 13] 

CM O SEJ&IC fc^T. n^^^;i/H!T F T£>¥^ftJi 3 0 3©n" M^fc64£> 
««4 1 (K 4 1 1 KlfcU >#38#lfi*riC»flll3*U n + S©^|ttf^3 2 2, 

3 2 3#j£j5££*l£ 0 ftfi#. n~ M©^ltM^4 10, 4 11 {CfcVNT, U > 
3^*iIlStl3!fe^ofc««ttWfitS1S«fcLT»ffit, *1 hm*3 7 1 £ 
M&oT^S n~ $HFtt&1£tt3 2 4, 3 2 5 fgl©$*- h«1§3 7 1 £M 
^oT^^VMi" $r;ftK&1£$3 2 6, 3 2 7tltl£t5. 2 HI tf> U > gs;* 

[0 1 14] 

n"SM«^3 2 4, 3 2 5(i'J>©Ig^n" S^ifef ^3 2 6, 3 
2 7 J: »J{£<. *fcU ><B«a^in~ M*JKft1E«3 2 6, 3 2 7^?>f 
JgJ*IH«3 2 1 lC^tfi<*oTV^. 
[0 1 1 5] 

Pft*;i/STFT0^#M3 0 4iC£V^T&, y-Mi3 7 0tf 

£#£LfcV^P;$HCn + S1K«4 2 1 , 4 2 2^3*1, »l©^-h*fli3 
7 10T»lCttn" S©^*S^iK«*«^#Ufc. (014 (A)) 
[0 116] 
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#4 1 6$:^fS. pft*^TFTCD|2ffi^- t**K3 7 2 Srv'^^lC 
IT, fift!3 0 5ffi!lC0H 1 (D¥- Vnmz 1 1 £:ny^>^£Tiffl<D-&T, 
&3<Dtf- hmmz 7 3 $r^t"^> 0 (012 (B) , @14 (B) ) 
[01 17] 

£A~F (<£*;$?£ L<1£7 om&±.8 5J^T) 
[0 1 18] 

i/y*h ^*^4 l 6 zm&Z'&f-ftmT*, ^i*I3 0 4 ic/j?n>£-f*> 

^ -V * ;W££Wiic 4 3 1 , p + M^3««Sc 4 3 2 , 4 3 3, p + §?*M^M*i!c 
3 4 4, 3 4 57b^B^^«J{C^$tl<5o 1 6^fii5i 

LS5^ifLVM/^^hv^^$:^bTt)^^ 0 (01 2 (C) , 014 (C) 
) 

[0 1 19] 

fttt$t4 3 2~3 4 5©/tfn>$&g#3 X 1 0 21 atons/cm 3 £; & £ <}: t> &C|g5£ L 

1^3 44, 3 4 5{ip + S^|$ffii4 3 2, 4 3 3 H #0 >«SttRT CT'* 
U>W<S<*ot^5 0 P 4 S^«3 4 4, 3 4 5 teSg 1 ©>f 

;WWM*§5c4 3 1 (CftfroT<g<&oTVN& 0 
[0 1 2 0] 

\/V7, Y ^7.9 4 1 6 5 0 Ot;"T?;to»LT¥*fc»tC»flnUfc 

<;>, jjfn^&jgtt'fb'*-*. iulMJaicftz&oT, 4*- hie** 350, &;tm*I 

3 6 0, >f~ hSEij$3 7 0<DmitZ®J±~?Z>tztbiZ. 5 0 nrnt'^^Ufti/ 

U 3>Tfe*«flH|3 0 6 &7£j&-t£ 0 (HI 2 (C) , 01 4 (C) ) 
[0 1 2 1] 

Jf|^fg#|g3 0 7 t LT, PECVDSTf$ 2 0 n nKOgft t/ U 3 > 
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&§E#¥ 1 1-3065639 



i 1-206958 



k> j?a 9 o o n m©»ft ^ u 3>Rfc«ti itiaRt s. mmmmmsQT, 

#^l&3 0 6, ff- h*feli|g|3 0 5{Cn + M^MIWHc 3 1 3-3 1 5, n + M 
^iftllt3 2 2, 4 2 K P + M«3 3 2« 3 3 3M ^2©^f- 

[0 12 2] 

JfRMfiJftlRl 1 1±IZ*#> ( 1 5 0 nm) /T;i/3. - ( 5 0 0 nm) / 
(lOOnm) ©«iR^^A->^raiU V- 
* 12^3 8 0, KH">ti3 8 1, V-Xti3 8 4, 3 8 5, KU>f>*II 
3 8 6 *]&f&-fZ> 0 J£*_tlC «fc »J, CMOSi^tBlT F T 2 1 0. §jf^l2 

3 0#:tf9;*3S«±K:rt«{£*l*. (012 (E) , 014 (E) ) 
[0123] 

$ 1 timOT? V frm*]&&~?Z>a 0 8 1CI3>#? h*-Jl*fflU~f 

So XAy #&T*££ 2 0 0 nm©^*>£^IlLA'#-^>?XTV-*Be$l 
3 5 7, 3 5 2 *]&f&-tZ> 0 
[0124] 

#ClC, f&l©spffiftR3 0 8 £HI«ICLT, J»£0. 5 /im(D7? 'J;^f 2 
tf>TOfl:|g|3 0 9 fclTMtS. ?iftR3 0 8, 3 0 9 IC KH>«i3 8 

-->^*LT< Ki/^>ti3 8 n:il$tifcli*li3 9 0 Mt5„ ( 

Ell 0 (A) , (B) ) 
[0 12 5] 

*mm «t? lipf^^;i/§!!TFT{:^LT HifiiliS £ L T an -r £ ffi mm^f 

[0126] 
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[0 12 7] 
[0 12 8] 

#405 £Rfc£l/T. nf t^;i/STFT&g9 I'S?* h v'X* 4 5 1 
£„ (015 (A) ) 
[0 12 9] 

Ui/x b"7X^4 l 6 £;bv%t. ^i#I3 o 4 ic ;K n > £ -f F-Yfy? 

^T^i!lDt5„ ^-Mi3 7 1, 3 7 2*^X^i:LT*i|gL-r, f#ftl3 

0 4 K^**;wB/dtfK«5 0 i % V-*«u KU>f >^c£ LT#tg"t5 p + 

SWK4Mfi« 5 0 2 , 5 0 3^&B8^WK:^Sn6. 
[0 13 0] 

jfiH»*EEa:8 0 ke VtU K-Xlttp^MiltSOl, 5O20^f 
n>»K#3 X 1 0 20 ato«s/c« 3 i:^§J:e»lC^bfc o p + M^M#J 

1^5 0 2, 5 o 3ttF-tr>yNf©jKn>©ia»;a*, y-Mi3 7ioi 

B) ) 

[0131] 

jr4 5 2& jg/Sti. fit, >f *y K-t^V^fCj: 3 0 3 IC U > 

fcgsiOU n"lM4 5 3, 4 5 4 £ © &lKB!&t So m&M&\t 9 0 
KeVilfU K-X*ttn" af^«»iR0c4 5 3, 4 5 40'J>»1X1 
0 18 atoBs/c« 3 fcftS^^tCKJgLfc. K-tf>^#*Cte*mT#f*L 
fe^^^-O^MV^^o (HIl 5 (C) ) 
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[0 13 2] 

nft^^ST F T£gP;frfi9lc£e> b-?X? 4 5 6 & 0 

;ViT F TlC&V>T, VX* 4 5 6 1 ©^f- S«^3 7 1 ©fflflffij: *J t>*Mftl 

[0133] 

o o 

[0134] 

CMO SiHlg&lC fcV>T, nf^^^STFT©^i#!3 0 3<Z)n~ §?^»E^J 
«4 5 4, 4 5 5tCU >#»ftttKl*&flll3*U n + S©^«tlli5 1 2, 5 
1 3tfMf&ZtlZ>. ZKDXg-Ctt, U MfiJURS 0 5 £aS©$-frSfe#> 

, ittitttffitt 8 0 k e V tmtblZ-tZ. $. fe n + mXWtoW& 5 1 2 , 5 13© 
U >©TO5 X 1 0 20 ato«s/c« 3 fcj&;£ £5£ K~ X* L fee 
[0 13 5] 

n"i©^I€4 5 4 > 4 5 5{Cfc^T, U > #«&fln 3 *l # o fe 

^M^M^5 14, 5 15, h^i3 7 1 £M&oT^&VMi~ 

il^Wc 5 1 6 , 5 1 7tLTB^n o * 2 Ef© U >aSanXg"T U >3^*iD 
3*l,&frofe«c5 1 1 li^-V*;i/JgJ*1fi«£ ITlgfS. (015 (D) ) 
[0 13 6] 

*^J6«T%y- Mi3 7 1 tl^ot^Sn" £WK4MK«5 14, 5 1 
5Ji, 'J>I^n" 517 (Mn + S^iM«5 1 

2, 5 13) J: U =fej<B<, £feU >©*a!tt^"V*^^1fi«5 1 1 {Cft^oT 

[0 13 7] 

l/^X hv^^4 1 6 £Rfc5feLfe^, ^£ 5 0 nrnTfJiSifti/U 
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„ (01 5 (E) ) 
[0 13 8] 

tSit^i. 015 (B) ©3jfD>CD«iDXgS:fT"5l5lC, p^-V 

*;i/iTFT0ll0^f - Mt3 7 1 &i&2®<$>*- hm^3 7 2£vX#lcL 

tx»yf>^it, ^3 ©y- hmii3 7 3 ZBf&tZJmZmMt&Z.tlbT' 

e o 

[0 13 9] 
[0 14 0] 

#£lfe«©*£6ftxgtt4#l»¥7 - 1 3 0 6 5 2#^#Ki8a«©*SS'fba«r-e 
^©IgftftXglcov^THi 7 £M^TM1-£o 

[0 14 1] 

£-f#v**«i o o l-tizTi&mtvxmitisv 3>ri 002 

. ift i/ 'J 3 >K 1 0 0 2 ifC^ili/ U 3 >i 1 0 0 3 . *HSfeM 

T'teBHfcS/U a>Bli 002 £i¥&1t.i/Vn>mi 0 0 3 £ *mz «fc »; 

SittttfcjfcfllLfc. r^ctc. MS&WT* 1 0ppm©^^>5r;i/$:-^^^-^^;i/i£ 

^^i*lt-'V>r;i/^II 1 0 0 4 (HI 7 (A)) 
[0 14 2] 

fcfc, (Ni) JgWMCtu (Ge) , & (Fe) , rt^WJ* 

(Pd) , & (Sn) , % (Pb) , (Co) % (Pt) . m (Cu) . £ (An 

) , i/Vn> (Si) ^:v^ofe7C}R^e>3B^^tlfc-5a*fcttll[IS[^a©7^;3RS:Mv^T 

[0 14 3] 

fclZ, 6 0 0°C 1 B%ffl(D7kMf£Lj:fe<D&i. 6 0 0~1 1 0OtT~4~l 2|f 
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® (*H!6MT'ii5 i o o^c i 4mm) (Dmmmt:n^\ sKus/un^uu oo 

SZLiltf^oT^So (017 (B) ) 
[0 14 4] 

[0 14 5] 

o 

[0 14 6] 

*-f, ^.-r^l^S^l 0 1 l±Jcaftft^U n>JRl 0 1 2 
lZ}mKi/V 3>»E1 0 1 3, MsS/U 1 0 4 SrJtKWJC^Lfc. Zl 

CDB£. SMfcS/Un^Rl 0 1 4(Dm&tel 5 OnmtLfc. 
[0 14 7] 

ikicmiti/v nym i 014 &A^~->yuTaiR»K:Mpaji 015^ 

J*U Hilt' 1 0 0pp»©=.y-?r^S:^tf»BI-'y^r^*?ft«:i6 

^l^o jgj*a*ifc-^!r^/^jsi 1 0 Gitmomi 0 1 5©jsiP©^T'#s 

KisVnymi 0 1 2 £mMLfrftm£%^t=. 0 (1318 (A)) 

[0 14 8] 

7£{C, 5 0 0~6 5 0TCt4~24 B#fS (#ggj60!T? »5 5 0ri4 © 
[0 14 9] 
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[0 1 5 0] 

h (Ge) , & (Fe) , (Pd) , £g (Sn) , (Pb) , ziAfrh (Co) 

, a& (po , m (cu) . & (au) , s/un> (si) ti<,^t-rtmfrt>miztit- 

[0 1 5 1] 

z*tkz>¥mfomzmf&-tiM£&^o ^(D^<DxmtMmmnz^it$k^ 0 torn 

[0 15 2] 
[0 1 5 3] 

[m«5] mmM3. 4-ea%bfc^#ft©*SSfl:K:fflv%fc-y 

©^tbT, Wl 0- 1 3 54 6 8^$g*fe{i#^l 0 - 1 3 5 4 6 
[0 1 5 4] 

ttlXl 0 16 at«s/c« 3 (C*T-<SM-r€>r 
[01 5 5 ] 
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7 3 7ai«K:f^*sn**Rr;i/*y^f9^ii«S:fliv\fc Q 019 (a) t*&, n 

JfemTj*Lfc*gfift©8«r«:J8^T, T*R1 0 2 2, 1 0 2 3 

tf^J*3*i;MKJ*&a*LT^S. f bT, *§llf£g#li)g 1 0 2 3 (bmm^J^V 

m&mitukmmi 024^1 50 nm©j?sjc^j*s*i, /**-->yK:j:y w 

?LSIW«me>*u l§SttJ£iRK&llffl3i*;MB«fcflSmT*>*. fit, y>& 

[0 15 6] 

ZlCD^JiT*, ^*#H^,tt J, r 5 5 0~ 1 0 2 O^C, 5~2 4M, MA £60 

or, 1 2HK®i«ii&ff^i:, ^att^*Mic<; >»in$tifeM^ci 0 2 
5#$*y *y >^>r hhLT«^, ig^ttaii 1 0 2 3tc«#br^fc«jK 

[0 15 7] 

fit, 7x^M©iftiiii 0 2 4 y >«*n^tifcM^ci 0 2 5 £ 

5:1X1 0 17 atms/c«i 3 J»TtC*-e<gi«S*lfe|gfitt3i*R&»* i 
[0 15 8] 

CHi6M6] *HJ6MT'tt, £J60!3, 4ICMITW1 0- 1 3 5 4 6 8 
f^S^fctt^^l 0- 1 3 5 4 6 9 tlfcftffi&Jfi^fc-Brfc 

[0159] 

X 1 0 17 ato«s/c« 3 J^T (#* L< ttl X 1 0 16 ato«s/c« 3 £*T) fC^T^MI" 
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[0 16 0] 

&v^. 5Hi£««:fflVAfe«^ #CTi«£UT$ft^y n>)g£iStt&<Tt> 
[0161] 

, ;^-->^l/Tfi#I1 0 8 2, 1 0 3 3S»J*Lfe. $e>tC, ^;fte>¥ 

#M5:aoTiiki/'j3»iT'&s^- hmmmi 034 (02 

0 (A) ) 

[0162] 

$.33 &ff o ##gi6«"T? tt*yS#H*S fc^iS £ i&ltfcm £*m&L t~m<t&n 

00~1 1 50TC (f^ffrtCte 1020—1000 "C) <Df%T*miR-$-ftlX&^^L 

V*. (02 0 (B) ) 
[0 16 3] 

/K'Ji"Jn^0-^«)!)W5„ ^ot, 02 0 (B) {C*tb£¥ 
1 0 3 5. 1 0 3 6 tf»JC-£*jri<B — y^rA/JB&li 1 x 1 0 17 ato«s/c« 3 ^ 

[0 16 4] 
[0 16 5] 
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[0 16 6] 

«^nitfMx^^^i^ (xi) mtf*mmhT¥m<*M(D$m & 

®tf {110} fflT?&*£fc«:fli{BLfc. #fflKA#*3Ky ^^i*&1.5Al■©m : ?■ 
*IHatf¥J*&!¥lllf^c:«*l/fc*S*, {110} ®Ki#/St-6IS#rM#£ftWc 

[0 16 7] 

*ffiRAtt«<r©#^*gfi3B««UTmj*"t*iieattlStS:HR-TEM ( 
[0 16 8] 

TCharacterization of High-Efficiency Cast-Si Solar Cell Wafers by MBIC 
Measurement ; Ryuichi Shiuokawa and Yutaka Hayashi, Japanese Journal of 
Applied Physics vol.27, No. 5, pp. 751-758, 1988J (CfH^^tlfe Tpianar bou 
ndary j 

[0169] 

±k»ak:j:*i«, ¥®«*ft»»ctt3Rfi«[isi. mm^mmxm. ##;&twist 

[0 17 0] 

#{CijgStt (SgHMfc^fifcttl) & <i 1 0> ire {2 11} 

films 3©#j£ttli^fcitftf*i,S 0 ZttttMjcStt^fi'&ffiOSaiSr^-rfBW- 
£ & £ v * - # T- & 'j , z fit S v \ if if fi^ffi© & T* » -6 3 1 e> 
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[0171] 

(9 0%J£*±. ft§?«I{Ctt9 5%J6JLL) #Z3CD#j£ 
IftJik BP*> {2 1 1} jRStel^&S^fctfWflbfe. 
[0 17 2] 

l 0} { l l 1} BKi^jS-r e £f e = 

70.5° ©B£icz 3©MJ©tfi^£&5;ifc#»e>*iT^6. 

[0 17 3] 

* 3^*570.5' ©#«T3*«EbTfe*;, Zl©fg&KJM* {2 11} M 

[0174] 

fcfc, 6 = 38.9° ©HfrCliE 9 ZL©*|<&ti&©*§JIri|&# 
[0 17 5] 

[0 17 6] 
[0 17 7] 

e>C 7 0 0-1 1 5 OTC £V^i*V\fia^©|lft»KglCJ:oT*gft 

ft k -r & Pfs zmm l t v * * » t # t e m«£s k «t o x stss s n t v ^ 



ltiU4ft¥ 11-3065639 



i 1—206958 



[0 1 7 8] 

Z.(DKm®L<Dg:\$m3'X¥>&1&ft%T (Electron Spin Resonance : E S R) 
fC J: o T X fcT>^S©M £ & o T^lft £ o 3!ftT* tt#^*#9<Z>#KXgK:fl£ o T 

ff!8S*ife3j?U S/Un>K©^t:>«f i Ka:^«<i: : b3 x l o 17 s P ins/c. 3 ^T 

(#£ L< «5 X 1 0 15 s P ins/c« 3 J^T) T'feSI £tfWmLT^Z> 0 fc£U 
[0 17 9] 

Ig&CG S (Continuous Grain Sil icon) t Pf A,!?^ •£>„ 
[0 18 0] 

CGSKH1-SSB<RH:#fflKAJCJ:<6#K¥l 0-0 4 4 6 5 9f, #0^1 
0- 1 5 2 3 1 6^, #®¥ 1 0-1 5 2 3 0 8f^t 10-1523 

0 5^©ffiH£#fl&"rfttf&v^ 

[0181] 

(TFTofcacfttticw-rsfcija) 

*^it«T?f^HIL/feTFTt4 % MO S F E TJCESjR"r**jM$ttS:^Lfc. * 
fflM A#tt# L T F T # & fcj: & ^# x - * & ft T ^ S . 
[0 18 2] 

60~100nV/decade (f^#nc&60~85mV/decade ) fc/J\gV\ 0 

(2) T FT0i^lg0||gi:45S#Mi»S UFE) n^-V* 
;i/§?T FTT' 200~650cm 2 /Vs (ftSftlCli 300~500c« 2 /Vs ) , pf--\r*/b 
1?T FT-ei00~300cm2/Vs (f^fl*IfC& 150~200cm 2 /Vs ) 
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o) t FT<Dmmm&(DmW:£te2> v^^uns. (vth) nw*jiM 

TFTT-0.5M.5 V, pf ^^iTFTT'-1.5~0.5 V£;/Jn£V^ 
[0183] 

& Z> Z. £ & St SB $ tl T ^ £ o 
[0 1 8 4] 

(E»*lttK:Br*-<5*iJjD 

®»: 9^ 

T F TfDtf'f h%&&$g<Dl£m : 30nm;&tf50nm 
TFT©^hg: 0.6/u.m 
[0 1 8 5] 

i)?30nm, >f>f 0.6/iin, «»*JEE 5 V, &ft 5 0 &<D i/7 hi/ # M 

s&icfcv^TlWMigifcioo mhz ©ffi#/t;i/x##e>*i£ 0 

[0 1 8 6] 

[0187] 
[0188] 
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o 

[0 18 9] 

ggttftf lT*j^LfcXgT*&, n + S^li!i3 12~3 1 4, 3 2 2, 3 2 
ft , P + S!***ft«# 332, 3 3 3 JC ti U > # 5 X 1 0 20 ato«s/c« 3 tf)i^a 

Sic#£-t£ 0 (012, ii4#i) z.<btz.tb, z.nhow$.*>fv zvy>f 

[0 19 0] 

TFT©^##:«3 0 2-3 04 $:Hii3, 4^1^11^ 

Xgfcfcfetitf J:v*. «AH fSttftXig (012 (D) , 014 (D) #J80 

tCfc^T, 5 0 0~6 5 01C (f^lftlCte 5 5 0 ~ 6 0 0 X}) (ft&Jli^-C 2 ~ 
[0191] 

^©^MXSiCfcVNT, #TFT0f^^;Mfii!t3 11, 3 12, 3 2 
5, 3 2 1, 3 3 1 {C$S#L£-y^;Wi, U >Of^ffifC<fc y_hfH©n + 

[0 19 2] 

n + M^£MW$c3 1 2 — 3 1 4, 3 2 2, 3 2M> P + WM 
3 3 2, 3 3 3©i^;i/ Mm* 1 X 1 0 17 ~ 1 X 1 0 20 atons/ 

cm 3 (ttmmzitl X 1 0 18 — 5 X 1 0 19 ato«s/cm 3 ) tlgjJUL. ftfi*, 
J£J*1K«3 11, 312, 325, 321, 3 3 1 (K)~V >T 2 X 1 0 17 

atons/cm 3 J^T (ft^WKlttl X 1 0 14 ~ 5 X 1 0 16 atoms/cm 3 ) iZ£T*1&ffi-? Z> 

[0 19 3] 
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fcfc. #II^Mtf>?;frlfl£^£(Ctt, n + M^#£#>Mc3 12~314, 322 

, 3 2^:^ P + m*nmm&3 3 2, 3 3 3K&, y>*fc«:fcjR©»£#4> 

i&<i:t)lXl 0 19 atoms/cB 3 J^± (#*U<ttlXlO 20 ~ 5X10 21 atons/c 

■ 3 ) J:5f -5 = 

[0194] 

[»J8] mfaMlXlZnMW2<Z>CMOSm&<D^Mm-Z:2b 
5. @16$:«V^T. *^16««©TFT©fl|3gS:Si9!-rs G 016 (A) ~ ( 

mi, 2zmm*niz&<. fMwfcswi 

[0 19 5] 

016 (A) tt,£i6«ltcm*©3EJg«T?&»J, ^2<Z)«^$:#ISLT, f 
[0 19 6] 

S«9 0 0^I!CSIf[:'>'j3>T'!6:ST«9 0 1 SrJg/fcStiTHS. TJ&BI 
9 0 1±IC, nft*;HTFT, pf t*;i/STFT©Mfflf^IM 

7£f££*lT^&o SfC T FT^loTiit^'J n>T*&6#^)g|9 0 6, Jffffi 

*fi*ui*«^9 o 7««^sn, mmmmms o 7±ict*v-;*gni*9 41,9 

4 2, Kt/>f >»K«ffi9 4 l#7gJ*3*lT^*. 
[0 19 7] 

h*fe^lK9 0 5£&A,T?;f- hBB^S (4*- 9 3 1 #¥#fl:M & £ 

[0 19 8] 

;i/H?T FT©^*#jgtCtt, ^^*;b^1S«9 1 1 A, n + 9 1 

2 A, 9 1 3 A, >f- hm«9 3 1 £Mfco"CV*S n" ^M%M«C 9 1 4 A, 
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9 15A, >f- hm«9 3 1 £M&oT^&VMi W£WfaW&§ 1 6 A, 9 1 
[0199] 

n"l?^Ii9 14A, 9 15A, n" g^HW9 1 6 A, 9 17A 
tt';>«il^n + S^IIt9 1 2A, 9 1 3 AJ: ^ *;{£<&oT^So £ 
fc, n'MliigHA, 9 1 5 Atft^;i/MI«9 1 1 A£(D®^r 

mtf- t>m^9 3 1 ©^-a-skd-rc^u n~ m*nyaMi£9 ha, 

9 1 5 A<D&m&1- J r*)\;mf8.M®9 1 1 A {C o L T V>& 0 
[0 2 0 0] 

pf t^^T F T (D¥^>ifcM ^ % Vvl&ffiMM. 9 2 1 A, p + 

i^feI^9 2 2A, 9 2 3 A, p + m^U^M® 9 2 4 A, 9 2 5 At)*m$, 
$*IT^5 0 P + S^tlM9 2 2A, 9 2 3AJ:U : t)P + M«92 
4 A, 9 2 5 AtiU >?IIfliE&|El£lC&c>TV^<5„ 

[0 2 0 1] 

016 (B) itmt&W 2 <»WJT*& y , l2 0«g?:tlSlt, ^-Mt 
[0 2 0 2] 

@ (B) nf^^^STFTi p^^^;i/§3T FTilt;^- hlg9 3 

1 B&^-A°-ftfC7M£*lT^&., |$2 5 0 nmO^AtM 

[0 2 0 3] 

;i/ST FT Y * ;i/?£/&«c 9 11B, n + IPFIt&ffitt 9 1 

2 B, 9 1 3 B, hM9 3 1 tfi&o T n~ 7SK&$!1£($ 9 1 4 B, 
915B, hmH9 3 1 iUt&oTVN&V^" §M3fi4WlSc9 1 6 B, 9 1 
7 BtfJglRStiT^S. 

[0 2 0 4] 

n"S^|i6ii|9 14B, 9 15B, n"MW9 16B, 9 1 7B 
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fc, n'a^ftI«9 14B, 9 1 5B •V^ JbJ&ffiM^ 9 1 1 Bt ©g^ 
gPte^f- hMMQ 3 1 tf>^-A-g|Stf>TfC#£U n" 3!7ft&1BJ£9 14B, 
9 1 5 Btf)}Kg&^-V*;i/7£j&Mc9 1 1 BlCfrfroT^LT^S, 
[0 2 0 5] 

SWI*ft1H«9 2 2 B, 9 2 2 B#4*- hm^9 3 1 B £ V*? iC t,T g BM£- 
[0 2 0 6] 

[0 2 0 7] 

4*- HKIItt&l ©-y- hSS^9 3 ICtf 10^- hB2ifcS9 3 1 .fctjtft 

£9 3 1 C p f * ;HT F T © f t t S S^lt »2©4*- hfii 
M9 3 2Cfc-7;**JCLTtt#«&3ft;fc:jg3©y- Mi9 3 3 CtfJg&Stl 

[0 2 0 8] 

nf^^;i/ST FTtf)¥#ttJIlC&, ^ -V 9 1 1 C, n + M^i&E 

ft1g«9 1 2 C> 9 1 3 C, >f~ hmfi|9 3 1 fcMfcoT^S n" ^itSI« 
914C, 9 15C, y-hSi9 3 ltl^ot^^VMi" S^M^9 1 
6C, 9 1 7C#?gJ*;**lT^$. 
[0 2 0 9] 

n~ m^fUyuM® 914C, 915 C, n~ g^ttftfRS 9 16C, 9 1 7 C 

ttU >©»K3^n + m^HQsmi&Q 12C, 913CJ: »j fcffi< fcoTV^*. 
[0 2 1 0] 

ff&#, pf^^MTFTO^ltCll * -V * ;W§2J*1H*S 9 2 1 C, P + 
S*il*tt1B«9 2 2C, 9 2 2C, P + S^#liSlt9 2 4 C, 9 2 5C# 
7g*fcS*lTV*5. P + *&^K&fRI£ 9 2 2 C, 9 2 2Ctep + »M#»«c9 2 
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4C, 9 2 5Cj:yt)'J>II^i<4ot^5 0 
[0211] 

Hi6 (d) itmmmnz&^x. ^-hK»*ffi&sfe>sM©>f--hBi»& 

[0 2 12] 

i/V n>T*%Z>&mfl&9 0 6 £^-rSfSfrUJC, VuU (Cr) „ * > * )l ( 
Ta) „ (Ti) „ ZyfT.'ry (W) , =E U (Mo) T'&&£M 

R, 3^ tt£ft*>©7G*«:±ffc# £ £ U -f K**0>*«tttm 

£7£fi£U ^*-->^UTjg4 (Off- hlH^9 3 4 D&^f 5. L#**g?S 

[0213] 

-tf)*gj£lC<fc »J, m2<DF~ MB»9 3 2 D#£l CD*- hgg^9 3 1 3 
<7)>f- hti9 3 3 DSr^-tf) £#&4£>>f- hS2ll9 3 4 DT< * **ife*3i© 

[0214] 

n^-V*/I/MTFT<3D#£##jgtCtt, f t^«IIE9 1 
1 D, n + $!^!ttt1g$9 12D, 9 13D, >f- hmfll9 3 1 fcMfcoT^S 
n" 7*MfeIHR$9 1 4 D, 9 15D, ^-h*i9 3 1 tfftoT^^n" 
S^i«*9 16D, 9 1 7 DtfTgJ&StlT^Stf, n" M«914 

D, 9 l 5Dtefli > &tfgl4©;f- h*Sfc£^UTv^as#T?*>»;, n" 

I*ft«tt9 1 6 D, 9 1 7 DttlM tf)>f- hti9 3 4 D £ 3£ft L "0>& V^„ 
[0 2 15] 

>#W£*i&v^^lc4#lc^T-&& 0 016 (D) ic^-r «k e> Jc, n" 

fcS!1S«9 14D, 9 1 5D^ 1 ©y- hM9 3 1 D «fc A, £Mfc fcfc < 
fcoT*>, &4tf)>f- h««9 3 4 DiCtotn" S^*H&1B«i:fifc »J 
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[0 2 1 6] 

S^W9 2 2 B, 9 2 2B. P + S^«9 2 4 D, 9 2 5 D^ 
7£f££;ftT^£ 0 P + ^M%Mc9 2 2D, 9 2 2 D ft p + g^tttiriggc 9 2 
4D, 9 2 5Diyt»'J>ilS^fi<«5oTV^. i©»-&tCJi, n~ 

tf£.?Z>m&lZ\*. m4<D>f- VWMS 3 4 DSr^-T^l^lC, p*-**;i/S!T 
FT©¥3*#M£3<^LTV^£3|S#IC^4 ©4*- hgg^9 3 4 D&7£j&L&^«i: 

[0 2 1 7] 

**©«^«Jiia»**e>!**&«» (*««8S, phs, ^^>f^3>trrL-3r) 

[0 2 1 8] 

^0MO S F E T±tCl^$BiI5:Ml, -?-©±K:#|8li!«:A! V> 
T¥##ia»«:fNR Life J: 3 ^H?^^tii©f ##:if ^^tSI £ =fe «ItBT* 

-tSZlil^oril-efeSo fiP*>, SIMOX, Smart-Cut (S0ITEC*±©g 
fltffifiO , ELTRAN >«^^*t©S*iS«) J&if©SOI*3i 

[0 2 1 9] 

*mmm(£>¥mifcmmtmmM 1 ~ 1 5 ©£©£e> a 

£ #J$ JB V % T t> H -t & Z. £ W X £ S c 
[0 2 2 0] 

[him i o] *ftwzmmvxm&znfrTFT\tm*tefi%,yb¥%iW. cm 
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[0 2 2 1] 

ltbu v-?***?* tv****^, zruVzLVz- 

3>tfa-*, *««ISf*fe &£f#Wb*l,£o **l£>tf>— PKfc 
02 1 (C^-to 
[0 2 2 2] 

02 1 (A) SMtiStfey, ##2 0 0 1, S^M2 0 0 2 ( 
;ftg|52 0 O3, ^1112 0 0 4, i^^f«yf 200 5, 7>ft20 0 6t< 
«Jfc2*l*. #5§^SrW^m^SP2 0 0 2, #^A;fr$S2 0 0 3, ^|2 0 

[0 2 2 3] 

02 1 (B) tttf-r**^^^**;, ##2 10 1, &^gft2 10 2, if 5* 
A#gP2 10 3, 4g#*>f 104, A*;f'J - 2 1 0 5, SflUflJ 2 1 0 6 

#»BS:36^«2 10 2, WA*»2 1 0 3 

[0 2 2 4] 

021 (c) &^A>f ;i/n>tf;i-# (^e-fcr.n/n^trn-df) t*&*j, ## 

2 2 0 1, ;ft*^g|52 2 0 2, 2 2 0 3 , i^^^f 2 2 04, 

S220 5-e«j*stis. #»Wtt*^iI2 2 o 5^*©te©te^lWfin§n»Jc 

[0 2 2 5] 

02 1 (D) ttiJ-JOl/S-T^ ^l^Tf&y, ##2 3 0 1, ^g»2 3 
0 2, 7-i*gP2 3 0 3T?*J*3*lS. *^ffi)t^l£i2 3 0 2^>f Ott©i 

[0 2 2 6] 

02 1 (E) tt'J7S^n^ii'^-T'*'J, ##2 4 0 1, M2 4 0 2, 
*iif24 0 3, M^tf-AX^ U y * 2 4 0 4 , U 7 I/* # - 2 4 0 5 , 2 
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4 0 6, 2 4 0 lT*m&2ftZ>o *^«ti*^ifi2 4 0 3^-£©f& 

[0 2 2 7] 

02 1 (F) ityuy hM:/n2/x##-T*& l j, *ft2 5 0 1, M2 5 0 
2, ^t!£fi2 5 0 3, %¥3k2 504, **U->2505 T- £ ft & „ * 

H!f?m3t^S2 5 o 2^^(Z)ftfi©m#ffl^ia{^tc^M-rs3i:^T^-5c 

[0 2 2 8] 
[0 2 2 9] 

CH^M l l ] 

[0 2 3 0] 

(Kr) , ^r-fey> (Xe) m<Dmfa%*£t~\t*tlb<Dm^%X$:m^tlif J: 
«»-rtitfJ:V^. ±S3£*aUfRttT»tcWNx (fil, 0<x<l) t? 

[0 2 3 1] 

»*©^*tt3 0 p p mJSTFfc «5tSfit*tt2 0 # Q • cm 

J^T, ft*WtCtt, 6 1 • cmtt53tA«t**. III ©ISA 

&, -5Xl0 9 ~5Xl0 9 dy n/cm 2 i:t5Ii:!!) ? T'iS. 
[0 2 3 2] 
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[0 2 3 3] 

J* : 1. 5 #tm) &?^J«f 
[0 2 3 4] 

ffitSICP (Inductively Coupled Plasma) Xy^-^^^fBSftMUTaiy^- 
[0 2 3 5] 
[0 2 3 6] 

V*'y9i£v9 7» 1 6 5:^lTRF«ll 7#f&tt§;ftT^5. 
[0 2 3 7] 

*«_h*OT>-r^-i2^;i/l 2K:RF*»#f|JfllIS*i"5i:, 7>-r^-n-f ;i/ 1 2 

[0 2 3 8] 
C»l] 

/i 0 J = ro tB 
[0 2 3 9] 

[0 2 4 0] 
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HS2] 

dB 

— = r o t E 

a t 

[0 2 4 1 ] 
[0 2 4 2] 

7>ftn>f;n2 ( i c Prty-Wftiaztiz>) t^m<DTUmmi 5 (/1 

[0 2 4 3] 

^IgStfUHIS^tlfc,, 02 3*0)2 1 2 3, 2 6 & V y ^ ? 

X, 2 4, 2 7teRF«iiT*&3e 5^ >X- ©JgaJJCtt, i«2 8?:f 
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